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(57) ABSTRACT

A method of controlling a flow rate of an attachment for
construction equipment of the present disclosure, in which an
engine and a pump are connected to a control device to which
various control information according to equipment charac-
teristics, user setting information from an instrument panel,
engine rpm adjustment information through an engine control
dial, or the like is inputted, and an attachment is connected to
the pump so as to perform specific work, includes selecting,
on the instrument panel, an attachment to perform work and
an optimum engine rpm according to the attachment; adjust-
ing the flow rate by controlling an angle of a swash plate of the
pump; and adjusting additionally a supply flow rate of the
attachment by resetting an engine rpm when adjustment to the
flow rate is necessary while performing the attachment work.

5 Claims, 5 Drawing Sheets
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1
METHOD FOR CONTROLLING FLOW RATE
OF ATTACHMENT FOR CONSTRUCTION
EQUIPMENT

CROSS-REFERENCE TO RELATED
APPLICATION

This Application is a Section 371 National Stage Applica-
tion of International Application No. PCT/KR2011/010006,
filed Dec. 22, 2011 and published, not in English, as
W02012/087052 on Jun. 28, 2012.

FIELD OF THE DISCLOSURE

The present disclosure relates to a method of controlling a
flow rate of an attachment for construction equipment, and
more particularly, to a method of controlling a flow rate of an
attachment for construction equipment, capable of addition-
ally control the flow rate through adjustment of an engine rpm
after controlling the flow rate through adjustment of an angle
of a swash plate of a pump.

BACKGROUND OF THE DISCLOSURE

In general, construction equipment performs work by cou-
pling various attachments to a work arm in accordance with
necessity of work.

For example, in a case of an excavator that is representative
construction equipment, various attachments such as a
bucket, a breaker, a vibrator, a hammer, and the like are used
by being attached by a coupler installed at a lower end side of
an excavator arm and a lower end side of a link.

FIG. 1 illustrates a circuit diagram for controlling a flow
rate of an attachment for construction equipment related to
the present disclosure.

As illustrated in FIG. 1, the circuit for controlling a flow
rate of an attachment for construction equipment is config-
ured in a type in which an engine 140 and a pump 150 are
connected to a control device 120 to which various control
information according to equipment characteristics, user set-
ting information from an instrument panel 110, engine rpm
adjustment information through an engine control dial 130, or
the like is inputted, and an attachment 180 is connected to the
pump 150 so as to perform specific work.

In FIG. 1, reference numeral 160, which is not described,
refers to a flow rate control regulator, and reference numeral
170, which is not described, refers to an electronic propor-
tional pressure reducing valve.

Meanwhile, in the related art, when performing the attach-
ment work for the construction equipment, an engine is oper-
ated at a setting work rpm, and when power is insufficient
while performing the attachment work, the work is performed
by forcibly raising the engine rpm by manipulating a separate
engine control dial.

In addition, in the related art, when performing the attach-
ment work for the construction equipment, only a maximum
value limit of an angle of a swash plate (LPM) of a pump is
determined in advance, and the angle of the swash plate is
merely moved within the preset limit of the angle of the swash
plate of the pump by pressure formed at the time of perform-
ing work such as manipulation of a lever, such that there is a
problem in that a user may not adjust the flow rate by directly
controlling the angle of the swash plate of the pump.

As such, in the related art, because the flow rate may not be
additionally increased even when the flow rate of the attach-
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2

ment becomes deficient while performing work, there is a
problem in that work, which requires a large amount of force,
may not be performed.

The discussion above is merely provided for general back-
ground information and is not intended to be used as an aid in
determining the scope of the claimed subject matter.

SUMMARY

This summary and the abstract are provided to introduce a
selection of concepts in a simplified form that are further
described below in the Detailed Description. The summary
and the abstract are not intended to identify key features or
essential features of the claimed subject matter, nor are they
intended to be used as an aid in determining the scope of the
claimed subject matter.

The present disclosure has been made in consideration of
the above problems in the related art, and an aspect of the
present disclosure is to provide a method of controlling a flow
rate of an attachment for construction equipment, capable of
achieving convenience of adjusting a flow rate of an attach-
ment by allowing a control range of a flow rate of an attach-
ment to be enlarged.

Another an aspect of the present disclosure is to provide a
method of controlling a flow rate of an attachment for con-
struction equipment, capable of allowing work, which may
not be performed only by controlling the flow rate through
adjustment of the angle of the swash plate a pump, to be
performed.

To achieve the above aspect of present disclosure, a method
of controlling a flow rate of an attachment for construction
equipment of the present disclosure includes selecting, on an
instrument panel, an attachment to perform work and an
optimum engine rpm according to the attachment; setting a
flow rate of a pump; and adjusting additionally a supply flow
rate of the attachment by resetting an engine rpm while per-
forming the attachment work.

Thatis, a method of controlling a flow rate of an attachment
for construction equipment of the present disclosure, in which
an engine and a pump are connected to a control device to
which various control information according to equipment
characteristics, user setting information from an instrument
panel, engine rpm adjustment information through an engine
control dial, or the like is inputted, and an attachment, which
performs specific work using working oil supplied from the
pump, is connected, includes selecting, on the instrument
panel, an attachment to perform work and an optimum engine
rpm according to the attachment; adjusting the flow rate by
controlling an angle of a swash plate of the pump; and adjust-
ing additionally a supply flow rate of the attachment by reset-
ting an engine rpm when adjustment to the flow rate is nec-
essary while performing the attachment work.

According to the method of controlling a flow rate of an
attachment for construction equipment of the present disclo-
sure, as an adjustment range of a flow rate of an attachment
may be enlarged compared to the related art in which a flow
rate is adjusted only by an angle of a swash plate of a pump,
and thus an additional adjustment of the flow rate in a process
of attachment work is facilitated, thereby highly improving
not only convenience for a worker but also workability and
productivity, and achieving efficiency of the construction
equipment and reduction in fuel consumption.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a circuit diagram for controlling a flow rate of an
attachment for construction equipment related to the present
disclosure.
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FIG. 2 is a flow chart for controlling a flow rate of an
attachment for construction equipment according to the
present disclosure.

FIG. 3 is an attachment setting screen of an instrument
panel according to the present disclosure.

FIG. 4 is an attachment flow rate setting screen of the
instrument panel according to the present disclosure.

FIG. 5a is a main screen for controlling a flow rate by
adjusting an angle of a swash plate according to the present
disclosure.

FIG. 54 is a main screen for selecting manipulation imple-
mentation of an engine rpm according to the present disclo-
sure.

FIG. 5c¢ is a main screen for implementing manipulation of
an engine rpm according to the present disclosure.

FIG. 6 is a graph for controlling a flow rate of an attachment
according to the present disclosure.

DESCRIPTION OF MAIN REFERENCE
NUMERALS OF DRAWINGS

110: Instrument panel
120: Controller

140: Engine

150: Pump

180: Attachment

DETAILED DESCRIPTION

Hereinafter, specific technical contents of the present dis-
closure for achieving the object will be described in detail
with reference to the accompanying drawings.

FIG. 2 illustrates a flow chart for controlling a flow rate of
an attachment for construction equipment according to the
present disclosure.

As illustrated in FIG. 2, a method of controlling a flow rate
of an attachment for construction equipment of the present
disclosure, which is configured as a method of controlling a
flow rate of an attachment for the construction equipment in
which an engine 140 and a pump 150 are connected to a
control device 120 to which various control information
according to equipment characteristics, user setting informa-
tion from an instrument panel 110, engine rpm adjustment
information through an engine control dial 130, or the like is
inputted, and an attachment 180 is connected to the pump 150
s0 as to perform specific work, includes

selecting, on the instrument panel 110, an attachment to
perform work and an optimum engine rpm according to the
attachment;

adjusting the flow rate by controlling an angle of a swash
plate of the pump; and

additionally adjusting a supply flow rate of the attachment
by resetting an engine rpm when adjustment to the flow rate is
necessary while performing the attachment work.

Inthe method of controlling a flow rate of an attachment for
construction equipment of the present disclosure, in the
selecting of the attachment to perform work and the optimum
engine rpm according to the attachment, as illustrated in FIG.
3, values of an engine rpm and an attachment flow rate
according to equipment characteristics and an attachment
specification are set through an attachment setting screen
presented on the instrument panel 110.

Further, in the setting of the flow rate of the pump, as
illustrated in FIG. 4, a flow rate range, which a user intends to
actually use, is set through a user setting maximum flow rate
on a flow rate setting screen on the instrument panel 110.
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The user setting maximum flow rate may be set within a
range of a maximum pump flow rate value which a vehicle
may output according to a maximum engine rpm, a maximum
flow rate value which allows the corresponding attachment to
be operated, and a minimum flow rate value which allows the
corresponding attachment to be operated, and becomes a
maximum value of a real time flow rate value which is actu-
ally used on the main screen.

Inthe method of controlling of a flow rate of an attachment
for construction equipment of the present disclosure, the set-
ting of the attachment may be applied by a routine which only
an administrator may access.

Inthe method of controlling a flow rate of an attachment for
construction equipment of the present disclosure, after the
engine rpm is primarily fixed to be operated in the most
efficient section as described above, the adjusting of the angle
of the swash plate of the pump is performed.

FIG. 5a is a main screen for controlling a flow rate by
adjusting an angle of the swash plate according to the present
disclosure, FIG. 55 is a main screen for selecting manipula-
tion implementation of an engine rpm according to the
present disclosure, and FIG. 5¢ is a main screen for imple-
menting manipulation of an engine rpm according to the
present disclosure.

Inthe method of controlling a flow rate of an attachment for
construction equipment of the present disclosure, the flow
rate is first adjusted by adjusting the angle of the swash plate
of'the pump, and in a case in which a desired operation may
not be performed only by adjusting the angle of the swash
plate of the pump, a flow rate, which allows a desired opera-
tion to be operated, is generated by controlling an engine rpm.

This helps improvement of fuel efficiency in a section in
which the flow rate may be adjusted only by adjusting the
angle of the swash plate, and provides a means which may
control the flow rate quickly and conveniently by providing
the user with two interfaces.

Inthe method of controlling a flow rate of an attachment for
construction equipment of the present disclosure, the flow
rate may be controlled through adjustment of the angle of the
swash plate and engine rpm on an attachment setting pop-up
on the main screen.

Thatis, the flow rate may be controlled through adjustment
of the angle of the swash plate of the pump on a screen for
controlling the flow rate by adjusting the angle of the swash
plate, as illustrated in FIG. 54, and at this time, the control of
the flow rate is performed within a user maximum flow rate
range that is set through the attachment setting screen.

In addition, in the method of controlling a flow rate of an
attachment for construction equipment of the present disclo-
sure, even after controlling the flow rate through adjusting the
angle of the swash plate of the pump during a process of
attachment work, the flow rate may be controlled by adjusting
the engine rpm, and at this time, the control of the flow rate is
performed within a maximum flow rate range that the con-
struction equipment and the attachment allow.

At the time of controlling the flow rate by adjusting the
engine rpm, an initial value of the engine rpm starts from an
optimal engine speed with respect to the corresponding
model.

There is a rpm section in which most efficient fuel effi-
ciency is outputted for every engine mounted in the construc-
tion equipment, and the value thereof is stored in advance in
a controller in accordance with the engine.

Therefore, the flow rate may be controlled by adjusting the
engine rpm by starting from the optimal engine speed.

FIG. 6 illustrates a graph for controlling a flow rate of an
attachment according to the present disclosure.
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In FIG. 6, Qamin refers to a minimum flow rate according
to an attachment specification, Qamax refers to a maximum
flow rate according to the attachment specification, and
Qpmax refers to a maximum flow rate which the pump of a
vehicle may maximally discharge in accordance with the
engine rpm.

Further, Qumin refers to a minimum flow rate of an attach-
ment, which is set by the user, and Qumax refers to a maxi-
mum flow rate of an attachment, which is set by the user.

Inthe method of controlling a flow rate of an attachment for
construction equipment of the present disclosure, a flow rate
control range (B) through adjustment of the engine rpm
together with adjustment of the angle of the swash plate is
larger than a flow rate control range (A) through adjustment of
the angle of the swash plate of the pump.

The present disclosure described above is not limited to the
aforementioned description, and it is apparent to the person
skilled in the art that various substitutions, modifications, and
alterations may be possible without departing from the tech-
nical spirit of the present disclosure.

The present disclosure achieves convenience of adjusting a
flow rate of an attachment by allowing a control range of a
flow rate of an attachment to be enlarged, and allows work,
which may not be performed only by controlling the flow rate
through adjustment of the angle of the swash plate, to be
performed.

Although the present disclosure has been described with
reference to exemplary and preferred embodiments, workers
skilled in the art will recognize that changes may be made in
form and detail without departing from the spirit and scope of
the disclosure.

The invention claimed is:

1. A method, comprising:

receiving, by a control device of construction equipment in
which an engine and a pump are connected to the control
device, control information according to equipment
characteristics, user setting information from an instru-
ment panel, or engine rpm adjustment information
through an engine control dial; and

controlling, by the control device, a flow rate of an attach-
ment coupled to the construction equipment, which per-
forms specific work using working oil supplied from the
pump, the controlling of the flow rate comprising:

selecting an optimum engine rpm corresponding to the
attachment connected to the construction equipment;
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selecting a flow rate range to be used in the attachment; and

resetting the flow rate range of the attachment by resetting

the engine rpm when a maximum flow rate in the
selected flow rate range is higher than a maximum pump
flow rate dischargeable by the pump at a preset engine
rpm.

2. The method of claim 1, wherein the selecting of the
optimum engine rpm selects from a list in which preset engine
rpms are listed for each attachment connectable to the con-
struction equipment.

3. The method of claim 1, wherein in the selecting of the
flow rate range to be used in the attachment, the instrument
panel provides information on a flow rate range of the attach-
ment, which is selected by a user, a maximum flow rate range
dischargeable at a present engine rpm, and a maximum flow
rate usable by the attachment.

4. A method, comprising:

receiving, by a control device of construction equipment in

which an engine and a pump are connected to the control
device, control information according to equipment
characteristics, user setting information from an instru-
ment panel, or engine rpm adjustment information
through an engine control dial; and

controlling, by the control device, a flow rate of an attach-

ment coupled to the construction equipment, which per-
forms specific work using working oil supplied from the
pump, the controlling of the flow rate comprising:
selecting an optimum engine rpm corresponding to the
attachment connected to the construction equipment;
selecting a maximum flow rate to be used in the attach-
ment;

comparing the selected maximum flow rate with a maxi-

mum pump flow rate dischargeable by the pump at a
preset engine rpm; and

resetting the flow rate of the attachment by resetting the

engine rpm when the selected maximum flow rate is
higher than the maximum pump flow rate in the com-
paring.

5. The method of claim 4, wherein in the selecting of the
maximum flow rate to be used in the attachment, the instru-
ment panel provides information on a maximum flow rate of
the attachment, which is selected by a user, a maximum flow
rate dischargeable at a present engine rpm, and a maximum
flow rate usable by the attachment.
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